We introduce new, low-ℓ, multipole vectors for the CMB temperature fluctuations. A very strong alignment of the quadrupole and octopole vectors is observed as well as a remarkably low declination of these vectors with respect to the galactic plane.
where a ℓ−m = (−1) m a * ℓm reflects the reality of ∆T (Ω). For each ℓ there are thus 2ℓ + 1 independent real parameters which can be utilized in general to construct ℓ uncorrelated unit vectors and one common overall amplitude.
In [1] a method to construct such multipole vectors was introduced and the properties of these vectors were studied in [1, 2] . In particular, it turned out that the ℓ = 2 and 3 multipole vectors possess quite unusual correlations which are unexpected for a statistically isotropic sky with Gaussian random a ℓm , a ℓm a * ℓm = C ℓ δ ℓℓ ′ δ mm ′ . The multipole vectors presented in [1] where obtained by the construction of symmetric traceless rank-ℓ tensor representation of the spherical harmonics Y ℓm and it remains to be seen to what extent the above mentioned correlations depend on these particularly chosen multipole vectors.
To study this question we introduce an alternative set of multipole vectors whose directions point towards the maxima and minima of ∆T ℓ (Ω) ≡ m a ℓm Y ℓm (Ω). Utilizing the a ℓm in Table II of [3] , obtained from a foreground cleaned [4] CMB map one obtains in galactic coordinates (l, b) the following unit vectors: 
in the octopole sector. For convenience these vectors where chosen to point towards the north galactic hemisphere. We note the rather unusual alignments between some of the ℓ = 2 and ℓ = 3 vectors, i.e.:
n 1 ·n a = 0.9787,n 2 ·n c = 0.9328,
which in a statistically isotropic sky with random a ℓm is expected to happen by chance only about once in (1 −n 1 ·n a ) −1 (1 −n 2 ·n c ) −1 ≃ 700, (cf. footnote 4 in [3] ). Similar alignments also exists for the multipole vectorsv (ℓ,i) of [2] :
which is expected to happen by chance only about once in 270, quite lower than for the previous alignments. The coplanarity of our unit vectors is characterized by
where, following [1, 2] , D ab ≡ |(n 1 ×n 2 ) · (n a ×n b )|/|n 1 ×n 2 ||n a ×n b |, with analogous definitions for D ac and D bc . The corresponding products for the vectorsv (ℓ,i) are [2] :
i.e. a somewhat reduced coplanarity between the ℓ = 2 and ℓ = 3 vectors as compared to (6). This reduction is directly related to the corresponding reduced alignments in (5) as compared to (4).
Finally we note the lower declinations b(n) as compared to b(v) implying a closer vicinity of our multipole vectors to the galactic plane. This close vicinity, characterized by cos b(n 1 ) = 0.9940, and the apparent unrelated but unusual alignments of our ℓ = 2 and ℓ = 3 unit vectors, as given in (4), suggest a common origin for these-seemingly unrelated-remarkable correlations.
To summarize, we have introduced a new set of ℓ = 2, 3 multipole vectors pointing towards the maxima or minima of the corresponding CMB temperature fluctuations. This work has been supported in part by the 'Bundesministerium für Bildung und Forschung', Berlin/Bonn.
